1.. INTRODUCTION {#s1}
================

A psychological disorder is a clinically significant syndrome or behavioral psychological pattern that is associated with an increased risk of pain, death, suffering and disability \[[@B1]\]. Such common and serious disorders occur worldwide \[[@B2]\] and approximately half of Americans and nearly 40 per cent of Europeans have criteria for psychological disorders in their lifetime \[[@B3],[@B4]\], moreover, the prevalence of such disorders in Iran have been reported between 10% and 20% \[[@B5]\]. Psychological disorders are also one of five causes of living with a disability and they are gradually moving to higher levels of the major causes of morbidity in populations \[[@B6]\]. Research studies have shown that depression, anxiety, and stress as the most common Psychological disorders in general populations that have emerged as a public health priority because they lead to reduced quality of life at individual level and have negative impacts on health, performance, and efficiency. Since such disorders have chronic intermittent periods, they impose a heavy disease burden during lifetime \[[@B4],[@B6]--[@B8]\]. Epidemiological studies have also revealed that Psychological problems are strong predictors for mortality from heart disease, stroke, and cancer \[[@B9]\].

Furthermore, individual differences in personality traits have been reported as one of the important factors contributing to explain why only some people are experiencing mental trauma \[[@B10]\]. The hypothesis for the relationship between personality and mental health was proposed since the Ancient times in Greece and the best and the most well-known theories have been attributed to Hippocrates and Galen. various studies have indicated that common Psychological disorders can be strongly predicted by the presence of a personality trait \[[@B11]\] and the issue has been investigated in a number of models \[[@B12]\].

In this respect, the Five-Factor Model (FFM) is the most recently accepted normal personality model. This model draws five personality dimensions including neuroticism, extraversion, openness, agreeableness, and conscientiousness for an individual \[[@B7]\]. A meta-analysis of 175 cross-sectional studies showed that all groups of Psychological disorders received high scores in the personality dimensions of neuroticism; on the other hand, lower extroversion scores were obtained \[[@B11]\]. Personality modes are considered as predictive factors for being affected with depression and anxiety. Several studies in this field have also indicated conflicting results associated with neuroticism. A review on personality pathology and depression showed that high neuroticism scores were a poor predictor of depression \[[@B13]\]. Besides, some studies demonstrated that high extraversion was supposed to have a protective effect on depression \[[@B7]\]. Personality dimensions of neuroticism and extraversion were also taken into account as predictive factors for stress \[[@B14]\]. Costa and McCrae believed that neuroticism or negative emotionality was an important trait in personality evaluation and individuals who scored high on this trait were more likely to get through psychological disorders and various problems such as anxiety, fear, depression, irritability, and physical symptoms \[[@B15]\].

Determining the relationship between personality modes and Psychological problems is of utmost importance because it sheds light on the concepts of psychopathology and helps in identifying individuals at risk as well as their early treatment \[[@B16]\].

The studies conducted so far have been mostly focused on the relationship between two dimensions of neuroticism and extraversion and catching up with psychological problems in specific populations. In addition, no studies have been conducted up to now to determine the prognostic scores of being affected with psychological problems based on personality traits worldwide. Therefore, the aim of present study was to determine the predictive values of five personality factors for being affected with common psychological problems (depression, anxiety, and stress) in a total population as well as in categories of age and gender in a large sample of Iranian general adults.

2.. METHODS {#s2}
===========

2.1.. Study Design and Participants {#s2.1}
-----------------------------------

We extracted our data from the framework of the Study on the Epidemiology of Psychological, Alimentary Health and Nutrition (SEPAHAN), describing the epidemiological concepts of functional gastrointestinal disorders and their association with lifestyle and psychological factors on 2010. Detailed information about this survey has already been published \[[@B17]\].

The studied population was selected among 4 million people in 20 counties across Isfahan province. Multistage random cluster sampling was performed by geographical regions to determine the number of participants needed in each of region. The participants were selected from healthy people who live in Isfahan province. The questionnaires were given to the participants in their home and workplace and they answered to the questionnaires in their resting time. All data was collected anonymous and confidential. Participating to this study was completely optional. The response rate was 86.16%. In this study, we used the data of 4763 adults who had completed information on demographic data, personality traits, stressful life events, coping with stress, social support, and psychological problems such as depression, anxiety and stress. The protocol of study was approved by the ethics committee of Isfahan University of Medical Sciences (IUMS), and was clarified for all the participants, and a written informed consent was obtained from all participants.

2.2.. Study Instruments and Variables Assessment {#s2.2}
------------------------------------------------

To measure personality traits we used NEO Five Factor Inventory. The NEO-FFI is a 60 self-report item version of the 240 item Revised NEO Personality Inventory (NEO-PI-R) and measures five personality domains: Neuroticism, Extraversion, Openness to experience, Agreeableness, and Conscientiousness \[[@B18]\]. To permit the examination of each personality domain's specific elements, item cluster subcomponents have been developed and cross-validated. Each domain is measured by 12 items. The answer format is a 5-point Likert-type scale (0--4), ranging from "Strongly disagree" (0) to "Strongly agree" (4). Scores are summed totals (after reversing negatively keyed items) and have a range of 0--48 for each of the five personality domains. A total of 28 NEO FFI items are reverse-worded. The translation and back-translation method was used to make the Persian translation of NEO-FFI valid also in Iranian population, Cronbach's alpha is shown for neuroticism, extraversion, openness, agreeableness and conscientiousness as 0.76, 0.65, 0.59, 0.48 and 0.75, respectively \[[@B19]\].

To measure depression and anxiety we used The Hospital Anxiety and Depression Scale (HADS). It is a brief and widely used instrument to measure psychological stress in cancer patients and a recent review of the literature on the validity of the HADS clearly indicates that it is a well-performed questionnaire in assessing the symptom severity and case-ness of anxiety disorders and depression in primary care patients and even in the general population. The HADS contains 14 items and consists of two sub-scales: anxiety and depression. Each item is rated on a four-point scale, giving maximum scores of 21 for anxiety and depression. Scores of 11 or more on either subscale are considered to be a significant 'case' of psychological morbidity, while scores of 8--10 represents 'borderline' and 0--7 'normal'. We used Persian validated version of HADS with (α = 0.78) for anxiety and (α = 0.86) for depression \[[@B20]\].

Stress were measured through Persian validated version of General Health Questionnaire (GHQ-12) (α = 0.87). It is a 12-item questionnaire that assesses psychological stress. The scale asks whether there respondent has experienced a particular symptom or behavior recently. Each item is rated on a four-point scale (less than usual, no more than usual, rather more than usual, or much more than usual), with the 0-0-1-1 method yielding in scores between 0 and 12 \[[@B21]\].

### 2.2.1.. Assessment of other variables {#s2.2.1}

Data about age (year), sex (male/female), marital status (single, married, divorced or widowed) educational level (less than diploma (less than 12 year formal education), diploma, university education), BMI (weight (kg)/height (m^2^)), smoking (current smoker, ex-smoker, non-smoker) and physical activity (hour per week) suffering from functional gastrointestinal disorders (FGIDs) and chronic disease (diabetes, cancer, respiratory, hypertension, cardiovascular) and various anti-psychotic medicines use were collected.

2.3.. Statistical Analysis {#s2.3}
--------------------------

Data were analyzed by SPSS version 15.0 (SPSS Inc, Chicago, Illinois, USA). P-value \<.05 was considered statistically significant. Continuous variables were expressed as mean ± SD and qualitative data as frequency (percentage). Multivariate analysis of variance was used for comparing the scores of personality traits between groups. Chi-square test was used for comparing the prevalence of psychological disorders between studied groups. ROC analysis was conducted for evaluating the diagnostic value of personality traits scores. The optimal each personality trait score was defined as the values that maximized the distance to the identity (diagonal) line in ROC. Area under the curve (AUC) and its 95% confidence interval was calculated for each personality trait score. Also, to evaluate the performance of identified cutoff value the relevant sensitivity and specificity was calculated. Finally, logistic regression model was performed for identifying the prognostic values of all personality traits' scores in univariate and multivariable settings. All statistical analysis was conducted using SPSS software version15 (SPSS Inc. Chicago, Illinois USA).

3.. RESULTS {#s3}
===========

Of the 4763 participants in this study, 2106 individuals (44.2%) were men and 2657 people (55.8%) were women. 2874 participants (60.3%) were below or equal to 40 years old and 1889 (39.7%) aged over 40 years.

[Table 1](#T1){ref-type="table"} illustrates the prevalence of Psychological problems in total population and in age and gender groups. The prevalence of the three Psychological problems in women was significantly higher than men. The odds ratios of being affected with stress, anxiety, and depression among women compared with men were OR = 1.66, OR = 1.87, and OR = 1.79 (p \< .001); respectively. Moreover, the prevalence of stress and anxiety in individuals below 40 years of age was also significantly lower than the other group and odds ratios stress and anxiety were OR = 0.81, and OR = 0.79 (p \< .05); however, this relationship was not significant in the case of depression.

###### 

Prevalence of psychological disorders in total population and in sex and age groups

                                   **Frequency (%) of stress**   **OR (95% CI)**                                         **Frequency (%) of anxiety**   **OR (95% CI)**                                         **Frequency (%) of depression**   **OR (95% CI)**                                     
  ------------------ ------------- ----------------------------- ------------------------------------------------------- ------------------------------ ------------------------------------------------------- --------------------------------- --------------------------------------------------- --
  Total population   1067 (22.4)                                 654 (13.7)                                                                             1338 (28.1)                                                                                                                                   
  Sex                Men           367 (18.1)                    1.66 (1.44--1.91)[\*](#TFN1){ref-type="table-fn"}       204 (10.0)                     1.87 (1.57--2.24)[\*](#TFN1){ref-type="table-fn"}       454 (22.2)                        1.79 (1.57--2.04)[\*](#TFN1){ref-type="table-fn"}   
  Women              700 (26.9)                                  450 (17.2)                                                                             884 (33.9)                                                                                                                                    
  Age                ≤40           693 (24.5)                    0.81 (0.703--0.935)[\*\*](#TFN2){ref-type="table-fn"}   429 (15.1)                     0.79 (0.668--0.945)[\*\*](#TFN2){ref-type="table-fn"}   832 (29.3)                        0.93 (0.818--1.06)                                  
  \>40               374 (20.8)                                  225 (12.4)                                                                             506 (27.9)                                                                                                                                    

P \< .001;

P \< .05.

The results of multivariate analysis of variance (MANOVA) showed that the mean scores of personality traits among affected individuals compared to unaffected participants were significantly different. The mean scores of neuroticism, for all three psychological problems in affected participants were higher than non-affected individuals. Considering other four personality traits, it was shown that the mean scores of these traits in individuals with Psychological problems were lower than that in the non-affected group (stress, Wilk's λ = 0.632, F = 69.51, p \< .001; anxiety, Wilk's λ = 0.779, F = 264.30, p \< .001; depression, Wilk's λ = 0.698, F = 401.77, p \< .001) ([Table 2](#T2){ref-type="table"}).

###### 

Means and standard deviations (SD) of personality traits in affected and non-affected people in total population and in gender and age groups

  **Personality traits**   **Stress**                                     **Anxiety**                                    **Depression**   **Gender**                                       **Age (year)**                                                                                                                                 
  ------------------------ ---------------------------------------------- ---------------------------------------------- ---------------- ------------------------------------------------ ---------------- ---------------------------------------------- -------------- ------------------------------------------------ -------------- ------------------------------------------------
  Neuroticism              16.69 (6.66)[\*](#TFN3){ref-type="table-fn"}   26.03 (6.96)[\*](#TFN3){ref-type="table-fn"}   17.43 (6.92)     27.72 (6.60)[\*](#TFN3){ref-type="table-fn"}     16.30 (6.57)     25.27 (6.70)[\*](#TFN3){ref-type="table-fn"}   17.56 (7.54)   19.65 (7.99)[\*](#TFN3){ref-type="table-fn"}     19.28 (8.01)   17.89 (7.57)[\*](#TFN3){ref-type="table-fn"}
  Extraversion             30.71 (6.18)[\*](#TFN3){ref-type="table-fn"}   23.24 (6.28)[\*](#TFN3){ref-type="table-fn"}   30.04 (6.40)     24.52 (6.43)[\*](#TFN3){ref-type="table-fn"}     30.94 (6.10)     25.13 (6.25)[\*](#TFN3){ref-type="table-fn"}   29.88 (7.18)   28.35 (6.93)[\*](#TFN3){ref-type="table-fn"}     29.12 (6.83)   28.88 (7.45)
  Openness                 24.41 (4.85)[\*](#TFN3){ref-type="table-fn"}   23.57 (5.30)[\*](#TFN3){ref-type="table-fn"}   24.32 (4.86)     23.81 (5.04)[\*\*](#TFN4){ref-type="table-fn"}   24.54 (4.83)     23.54 (4.94)[\*](#TFN3){ref-type="table-fn"}   23.67 (5.31)   24.33 (5.24)[\*](#TFN3){ref-type="table-fn"}     24.51 (4.96)   23.32 (5.66)[\*](#TFN3){ref-type="table-fn"}
  Agreeableness            31.96 (5.77)[\*](#TFN3){ref-type="table-fn"}   28.97 (5.96)[\*](#TFN3){ref-type="table-fn"}   31.77 (5.71)     28.45 (5.88)[\*](#TFN3){ref-type="table-fn"}     32.20 (5.62)     29.11 (5.78)[\*](#TFN3){ref-type="table-fn"}   30.26 (6.51)   31.67 (6.19)[\*](#TFN3){ref-type="table-fn"}     31.46 (5.93)   30.42 (6.94)[\*](#TFN3){ref-type="table-fn"}
  Conscientiousness        37.41 (6.37)[\*](#TFN3){ref-type="table-fn"}   33.41 (6.90)[\*](#TFN3){ref-type="table-fn"}   36.99 (6.41)     33.94 (6.96)[\*](#TFN3){ref-type="table-fn"}     37.51 (6.22)     34.23 (6.83)[\*](#TFN3){ref-type="table-fn"}   36.03 (7.55)   36.44 (6.95)[\*\*](#TFN4){ref-type="table-fn"}   36.51 (6.64)   35.87 (8.02)[\*\*](#TFN4){ref-type="table-fn"}

P \< .001;

P \< .05.

[Table 2](#T2){ref-type="table"} also presents the mean and standard deviation scores of personality traits in gender and age's groups. It was concluded that the mean scores were significantly higher in women than men (except the mean scores of extraversion) and the mean scores of all personality traits in the group aged below 40 years were significantly higher than the group above 40 years old (except for mean scores of extraversion in which no significant difference was observed between both groups) (gender, Wilk's λ = 0.932, F = 69.51, p \< .001; Wilk's age, λ = 0.977, F = 22.85, p \< .001).

To determine the prognosis of catching up with Psychological problems based on the personality traits, Receiver Operating Characteristic (ROC) curve was used. [Table 3](#T3){ref-type="table"} shows the area under the curve (95% confidence interval), the cut-off point, the specificity, and the sensitivity of the traits for each Psychological problem in the total population. The area under the curve for the personality trait of neuroticism was respectively 0.837, 0.861, and 0.833 for stress, anxiety and depression. The cut-off points (sensitivity, specificity) neuroticism, using the ROC curve; for predicting the risk of stress, anxiety, and depression were 21.5 (77%, 66%), 22.5 (81%, 77%), and 20.5 (77%, 74%). .It was concluded that this personality traits is a significant risk factor for suffering from these psychological problems (p \< .001). Higher scores of other personality traits were proper indicators for lack of studied Psychological problems (p \< .001) ([Fig. 1](#F1){ref-type="fig"}). The ROC curve analysis was also conducted to determine the predictive values of total score all personality traits simultaneously based on multivariable logistic regression ([Table 6](#T6){ref-type="table"}) for each Psychological problem showed that it was a poor significant predictor for stress and depression but it was not significant for anxiety ([Table 3](#T3){ref-type="table"}) ([Fig. 2](#F2){ref-type="fig"}).

###### 

Areas under the receiver operating characteristics curves (AUC) and their 95% confidence interval (CI), sensitivity, specificity and cutoff point of personality traits for predicting psychological disorders in total population

  **Personality traits**   **Stress**                                             **Anxiety**   **Depression**                                                                                                                                                         
  ------------------------ ------------------------------------------------------ ------------- ---------------- ----- -------------------------------------------------------- ------ ----- ----- ------------------------------------------------------ ------ ----- -----
  Neuroticism              0.837 (0.837--0.851)[\*](#TFN5){ref-type="table-fn"}   5.21          77%              66%   0.861 (0.847--0.876)[\*](#TFN5){ref-type="table-fn"}     5.22   81%   77%   0.833 (0.820--0.846)                                   5.20   77%   74%
  Extraversion             0.799 (0.763--0.794)[\*](#TFN5){ref-type="table-fn"}   5.27          71%              71%   0.737 (0.717--0.756)[\*](#TFN5){ref-type="table-fn"}     5.26   72%   63%   0.756 (0.771--0.740)                                   5.27   73%   65%
  Openness                 0.549 (0.529--0.569)[\*](#TFN5){ref-type="table-fn"}   5.22          68%              41%   0.536 (0.512--0.560)[\*\*](#TFN6){ref-type="table-fn"}   5.22   67%   40%   0.564 (0.582--0.545)                                   5.23   61%   50%
  Agreeableness            0.677 (0.658--0.695)[\*](#TFN5){ref-type="table-fn"}   5.29          70%              53%   0.667 (645.0--689.0)                                     5.29   68%   66%   0.659 (0.676--0.642))                                  5.30   65%   60%
  Conscientiousness        0.653 (0.634--0.672)[\*](#TFN5){ref-type="table-fn"}   5.34          72%              54%   0.634 (0.610--0.658)[\*](#TFN5){ref-type="table-fn"}     5.34   69%   53%   0.654 (0.662--0.627)                                   5.35   66%   54%
  Total scores             0.547 (0.527--0.567)[\*](#TFN5){ref-type="table-fn"}   137           70%              40%   0.487 (0.462--0.513)                                     140    68%   44%   0.539 (0.520--0.557)[\*](#TFN5){ref-type="table-fn"}   137    70%   38%

P \< .001;

P \< .05.

![Receiver-operating characteristic curve depicting area under the curve of personality traits for predicting psychological problems in total population. (a) Area under the curve for predicting depression by neuroticism. (b) Area under the curve for predicting anxiety by neuroticism. (c) Area under the curve for predicting stress by neuroticism. (d) Area under the curve for predicting depression by other personality traits. (e) Area under the curve for predicting anxiety by other personality traits. (f) Area under the curve for predicting stress by other personality traits.](JEGH_8_3-4_124-g001){#F1}

![Receiver-operating characteristic curve depicting area under the curve of sum of the scores of all personality traits simultaneously for predicting psychological disorders. (a) Area under the curve for predicting depression by sum of scores of all personality traits. (b) Area under the curve for predicting anxiety by sum of scores of all personality traits. (c) Area under the curve for predicting anxiety by sum of scores of all personality traits.](JEGH_8_3-4_124-g002){#F2}

[Table 4](#T4){ref-type="table"} shows the area under the curve (95% confidence interval), the cut-off point, the specificity, and the sensitivity of personality traits for predicting each Psychological problem in both genders. The area under the curve for the neuroticism in men and women was a significant indicator for the risk of being affected with stress, anxiety, and depression (p \< .001) and other personality traits were identified as significant indices for the being unaffected with psychological problems (p \< .001).

###### 

Areas under the receiver operating characteristics curves (AUC) and their 95% confidence interval (CI), cutoff points, sensitivities and specificities of personality traits for psychological disorders by gender

  **Personality traits**   **Stress**                                             **Anxiety**   **Depression**                                                                                                                                                         
  ------------------------ ------------------------------------------------------ ------------- ---------------- ----- -------------------------------------------------------- ------ ----- ----- ------------------------------------------------------ ------ ----- -----
  Neuroticism                                                                                                                                                                                                                                                          
    Men                    0.826 (0.804--0.851)[\*](#TFN7){ref-type="table-fn"}   5.21          74%              79%   0.864 (0.838--0.890)[\*](#TFN7){ref-type="table-fn"}     5.22   78%   80%   0.833 (0.821--0.851)[\*](#TFN7){ref-type="table-fn"}   5.20   75%   77%
    Women                  0.839 (0.821--0.856)[\*](#TFN7){ref-type="table-fn"}   5.22          74%              79%   0.854 (0.836--0.873)[\*](#TFN7){ref-type="table-fn"}     5.23   78%   78%   0.828 (0.812--0.845)[\*](#TFN7){ref-type="table-fn"}   5.21   74%   77%
  Extraversion                                                                                                                                                                                                                                                         
    Men                    0.789 (0.764--0.814)[\*](#TFN7){ref-type="table-fn"}   5.28          71%              72%   0.743 (0.707--0.779)[\*](#TFN7){ref-type="table-fn"}     5.26   72%   67%   0.765 (0.740--0.790)[\*](#TFN7){ref-type="table-fn"}   5.28   72%   68%
    Women                  0.766 (0.746--0.787)[\*](#TFN7){ref-type="table-fn"}   5.26          72%              67%   0.724 (0.699--0.750)[\*](#TFN7){ref-type="table-fn"}     5.25   73%   58%   0.741 (0.721--0.761)[\*](#TFN7){ref-type="table-fn"}   5.26   73%   61%
  Agreeableness                                                                                                                                                                                                                                                        
    Men                    0.565 (0.531--0.598)[\*](#TFN7){ref-type="table-fn"}   5.22          67%              46%   0.535 (0.492--0.578)[\*](#TFN7){ref-type="table-fn"}     5.21   74%   31%   0.570 (0.540--0.599)[\*](#TFN7){ref-type="table-fn"}   5.22   67%   44%
    Women                  0.547 (0.522--0.572)[\*](#TFN7){ref-type="table-fn"}   5.22          70%              38%   0.544 (0.515--0.573)[\*\*](#TFN8){ref-type="table-fn"}   5.22   69%   38%   0.570 (0.547--0.593)[\*](#TFN7){ref-type="table-fn"}   5.22   71%   39%
  Openness                                                                                                                                                                                                                                                             
    Men                    0.686 (0.654--0.716)[\*](#TFN7){ref-type="table-fn"}   5.30          73%              54%   0.700 (0.662--0.738)[\*](#TFN7){ref-type="table-fn"}     5.28   71%   59%   0.691 (0.664--0.719)[\*](#TFN7){ref-type="table-fn"}   5.29   67%   61%
    Women                  0.650 (0.627--0.674)[\*](#TFN7){ref-type="table-fn"}   5.28          67%              56%   0.668 (0.642--0.695)[\*](#TFN7){ref-type="table-fn"}     5.29   72%   53%   0.570 (0.638--0.660)[\*](#TFN7){ref-type="table-fn"}   5.30   69%   55%
  Conscientiousness                                                                                                                                                                                                                                                    
    Men                    0.706 (0.677--0.735)[\*](#TFN7){ref-type="table-fn"}   5.34          70%              58%   0.662 (0.619--0.704)[\*](#TFN7){ref-type="table-fn"}     5.33   74%   52%   0.677 (0.694--0.706)[\*](#TFN7){ref-type="table-fn"}   5.34   71%   54%
    Women                  0.664 (0.541--0.688)[\*](#TFN7){ref-type="table-fn"}   5.34                                 0.624 (0.596--0.653)[\*](#TFN7){ref-type="table-fn"}     5.34   69%   50%   0.631 (0.609--0.654)[\*](#TFN7){ref-type="table-fn"}   5.34   73%   47%

P \< .001;

P \< .05.

Using the ROC curve, the cut-off points were determined based on the best balance between sensitivity and specificity which the results were given in [Table 5](#T5){ref-type="table"}. [Table 5](#T5){ref-type="table"} illustrates the area under the curve (95% confidence interval), the cut-off point, the specificity, and the sensitivity of personality traits for predicting each studied Psychological problem in age groups above and under 40 years old. The area under the curve for the neuroticism in both age groups was a significant indicator for being affected with psychological problems (p \< .001) while, other personality traits were significant indicators for lack of Psychological problems (p \< .001).

###### 

Areas under the receiver operating characteristics curves (AUC) and their 95% confidence interval (CI), cutoff points, sensitivities and specificities of personality traits for psychological disorders by age group

  **Personality traits**   **Stress**                                                **Anxiety**   **Depression**                                                                                                                                                          
  ------------------------ --------------------------------------------------------- ------------- ---------------- ----- --------------------------------------------------------- ------ ----- ----- ------------------------------------------------------ ------ ----- -----
  Neuroticism                                                                                                                                                                                                                                                              
    ≤40                    0.856 (0.840--0.872)[\*](#TFN9){ref-type="table-fn"}      5.22          76%              80%   0.870 (0.853--0.877)[\*](#TFN9){ref-type="table-fn"}      5.23   79%   79%   0.843 (0.827--0.859)[\*](#TFN9){ref-type="table-fn"}   5.21   76%   77%
    \>40                   0.800 (0.773--0.827)[\*](#TFN9){ref-type="table-fn"}      5.20          73%              73%   0.843 (0.815--0.871)[\*](#TFN9){ref-type="table-fn"}      5.22   76%   79%   0.813 (0.796--0.840)[\*](#TFN9){ref-type="table-fn"}   5.20   72%   77%
  Extraversion                                                                                                                                                                                                                                                             
    ≤40                    0.794 (0.813--0.775)[\*](#TFN9){ref-type="table-fn"}      5.27          72%              72%   0.794 (0.724--0.744)[\*](#TFN9){ref-type="table-fn"}      5.26   72%   65%   0.763 (0.744--0.782)[\*](#TFN9){ref-type="table-fn"}   5.27   72%   67%
    \>40                   0.753 (0.726--0.781)[\*](#TFN9){ref-type="table-fn"}      5.27          71%              68%   0.716 (0.681--0.751)[\*](#TFN9){ref-type="table-fn"}      5.26   71%   59%   0.744 (0.718--0.769)[\*](#TFN9){ref-type="table-fn"}   5.27   73%   63%
  Agreeableness                                                                                                                                                                                                                                                            
    ≤40                    0.538 (0.513--0.563)[\*\*](#TFN10){ref-type="table-fn"}   5.22          71%              38%   0.538 (0.497--0.578)[\*\*](#TFN10){ref-type="table-fn"}   5.23   61%   45%   0.561 (0.538--0.585)[\*](#TFN9){ref-type="table-fn"}   5.23   63%   47%
    \>40                   0.575 (0.542--609)[\*](#TFN9){ref-type="table-fn"}        5.22          65%              46%   0.570 (0.541--0.600)[\*](#TFN9){ref-type="table-fn"}      5.22   63%   40%   0.570 (0.541--0.600)[\*](#TFN9){ref-type="table-fn"}   22.5   65%   44%
  Openness                                                                                                                                                                                                                                                                 
    ≤40                    0.664 (0.641--0.687)[\*](#TFN9){ref-type="table-fn"}      5.29          72%              51%   0.654 (0.628--0.681)[\*](#TFN9){ref-type="table-fn"}      5.30   63%   61%   0.666 (0.644--0.687)[\*](#TFN9){ref-type="table-fn"}   5.29   73%   50%
    \>40                   0.640 (0.607--0.672)[\*](#TFN9){ref-type="table-fn"}      5.29          68%              66%   0.699 (0.661--0.736)[\*](#TFN9){ref-type="table-fn"}      5.28   73%   60%   0.651 (0.622--0.679)[\*](#TFN9){ref-type="table-fn"}   5.29   70%   66%
  Conscientiousness                                                                                                                                                                                                                                                        
    ≤40                    0.688 (0.665--0.710)[\*](#TFN9){ref-type="table-fn"}      5.34          73%              55%   0.642 (0.612--0.671)[\*](#TFN9){ref-type="table-fn"}      5.34   70%   54%   0.652 (0.630--0.674)[\*](#TFN9){ref-type="table-fn"}   5.34   73%   50%
    \>40                   0.660 (0.629--0.691)[\*](#TFN9){ref-type="table-fn"}      5.34          69%              52%   0.621 (0.581--0.661)[\*](#TFN9){ref-type="table-fn"}      5.33   73%   41%   0.633 (0.605--0.662)[\*](#TFN9){ref-type="table-fn"}   5.34   71%   48%

P \< .001;

P \< .05.

[Table 6](#T6){ref-type="table"} presents the results of univariate and multivariable logistic regression for the association of personality traits with each psychological problem. As can be seen, there are significant associations between all personality traits (neuroticism positively and other traits negatively are in relation with studied psychological problems) with psychological problem, however in multivariable analyses the associations are not significant for majority of personality traits.

###### 

Odds ratio (OR) and 95% confidence interval (95% CI) for the association of personality traits with psychological problems

  **Personality traits**   **Psychological problems**                                                                                           
  ------------------------ ---------------------------- --------------------- --------------------- --------------------- --------------------- ---------------------
  Neuroticism              1.23 (1.21--1.25)\*          1.19 (1.17--1.21)\*   1.24 (1.22--1.28)\*   1.23 (1.20--1.26)\*   1.23 (1.21--1.26)\*   1.20 (1.18--1.22)\*
  Extraversion             0.85 (0.84--0.87)\*          0.89 (0.88--0.93)\*   0.89 (0.88--0.90)\*   0.96 (0.94--0.99)\*   0.85 (0.83--0.86)\*   0.90 (0.88--0.92)\*
  Openness                 0.97 (0.96--0.99)\*          1.02 (0.99--1.05)     0.98 (0.96--1.00)     0.99 (0.97--1.03)     0.97 (0.96--0.99)\*   1.01 (0.99--1.04)
  Agreeableness            0.91 (0.89--0.92)\*          1.01 (0.99--1.04)     0.91 (0.90--0.93)\*   0.97 (0.95--1.01)     0.92 (0.90--0.93)\*   0.99 (0.97--1.01)
  Conscientiousness        0.93 (0.92--0.94)\*          0.97 (0.95--0.99)\*   0.94 (0.92--0.95)\*   1.02 (0.99--1.05)     0.91 (0.90--0.93)\*   1.02 (0.99--1.04)

4.. DISCUSSION {#s4}
==============

In the present study, the prevalence of the most important common psychological problems in total sample and in age and gender groups was reported; also the prognostic value of each dimension of personality traits for these psychological problems in a large sample of Iranian adult population was investigated.

The most prevalent psychological problem in our study sample was depression in line with the results of previous studies in Iran \[[@B22]\] and across the world \[[@B23]--[@B26]\]. Comparing the results of the present study with the findings of other investigations in Iran and the world showed higher rates of psychological problems due to the use of different methods, instruments, and categorizations. Taking into account individuals with borderline scores as patients was another reason for estimating the higher prevalence of psychological problems in our study.

The prevalence of all three psychological problems in females was significantly higher than males. In most studies worldwide, the same results were obtained regardless of the country under study \[[@B5],[@B22],[@B27]--[@B30]\]. In this regard, numerous reasons have been highlighted for such a difference including sexual hormones and aspects of social roles \[[@B31]--[@B33]\]. There was no significant relationship between age and being affected with depression, while the prevalence of stress and anxiety higher among younger people. Consistent with the present study, several other investigations also showed the higher prevalence of psychological problems in younger age groups \[[@B25],[@B34]--[@B36]\]. Some other studies showed that the prevalence of psychological problems increased with age \[[@B5],[@B22],[@B37]\] while no significant difference was found in some other studies \[[@B27],[@B38]\].

In current study, individuals with depression, anxiety and stress had significantly higher neuroticism scores than non-affected group. The results were in agreement with the findings of previous literatures. As an example, in a meta-analysis study, high scores of neuroticism were obtained in anxious and depressed participants \[[@B11]\]. In a study by Birch; it was shown that the scores of stress, anxiety, and depression were significantly correlated with neuroticism scores \[[@B14]\]. Also, another study on the association of anxiety and personality traits showed significant correlation \[[@B39]\]. Another study by Robinson and others in 2009 similarly revealed that high levels of neuroticism were associated with depression \[[@B40]\]. In a study by Volgsten et al. (2010), women and men with depression and anxiety gained higher neuroticism scores compared to healthy individuals \[[@B41]\] and these findings are consistent with previous researches \[[@B42],[@B43]\]. Klien in a study also found a significant relationship between neuroticism and depression \[[@B16]\]. Enns and Chioqueta in separate studies also showed that neuroticism was a predictor of depression \[[@B44],[@B45]\] and it was confirmed that neuroticism had a significant and positive correlation with anxiety and depression \[[@B46]\]. In a study by Bienvenu which aimed at investigating anxiety and depression as well as personality traits, a relationship was found between higher neuroticism scores and these disorders \[[@B47]\]. Likewise, Jakšić and others in a comprehensive systematic review concluded that the negative personality traits such as negative emotionality, neuroticism, hard avoidance etc. was positively correlated with stress \[[@B10]\].

In the present study, the mean scores of four other personality traits in affected individuals were lower than non-affected groups. Previous studies have also shown conflicting results. Karsten's study in 2012 found a relationship between anxiety and depression and a decline in extraversion and conscientiousness \[[@B48]\]. In Chioqueta's study, extraversion was assumed as a negative predictor for depression \[[@B44]\]; furthermore, in a study by Magdalena and others, extraversion and openness as well as high degrees of agreeableness and conscientiousness were associated with a lower risk of depression \[[@B49]\] which was in line with the results of the present study. However; in a meta-analysis study, anxiety and depression were negatively associated with Conscientiousness which was consistent with the results of the present study but Agreeableness and Openness were unrelated with these disorders \[[@B11]\]. Spinhoven and others showed a negative correlation between depression and Extraversion; they also concluded that Conscientiousness was inversely associated with depression but it had a positive relationship with anxiety and anxious and depressed patients obtained lower scores for Extraversion and Conscientiousness \[[@B50]\]. In this regard, some studies revealed that high Openness was associated with depression \[[@B44],[@B47],[@B51]\]. Several studies also showed a negative relationship between extroversion and depression \[[@B45],[@B47],[@B52]--[@B54]\]. On the relationship between personality traits and anxiety, Vreeke found an inverse relationship between Extraversion and Conscientiousness as well as Conscientiousness and anxiety \[[@B55]\]. In a study entitled "The role of personality traits on stress", it was assumed that Extraversion and Conscientiousness were negatively correlated with this disorder \[[@B10]\].

In line with previous studies, in our study higher levels of neuroticism were reported in women compared with men \[[@B56]--[@B60]\]. The present study showed that the mean score of Conscientiousness was higher in women than man that it was consistent with the obtained results in 55 countries regarding to the gender differences based on personality traits \[[@B60]\]. The Openness scores in current study were higher in women that were in line with the results of the study by Costa \[[@B56]\]; while Lehman et al. showed a higher rate of Openness in men \[[@B58]\]. Similar as other studies, in present study we observed higher scores of Agreeableness in women than men \[[@B56]--[@B60]\]. The present study demonstrated that Extraversion scores in men were higher than in women, while previous studies showed conflicting results in this regard \[[@B58]--[@B60]\]. Different social roles, pregnancy, hormonal effects, and also differences in sex-linked genetic endowments and different lifetime problems encountered by men and women could be considered as main reasons for gender differences in personality modes \[[@B57],[@B58]\].

Likewise, individuals who were under 40 years of age had higher scores in all five personality traits. Previous studies also showed higher scores of Neuroticism in younger individuals \[[@B58],[@B61]--[@B63]\]. Like the results of present study, most of previous studies showed lower levels of conscientiousness along with increasing in age \[[@B35],[@B39],[@B42],[@B43],[@B63]\].

In the present study, Openness was also higher in individuals aged below 40 years which was in agreement with the results of other studies \[[@B35],[@B39],[@B43],[@B64]\]. In the study by Smits and others, a clear pattern was not observed about the scores of Openness in different age groups \[[@B64]\]. Mõttus and others \[[@B65]\] also found a negative relationship between Agreeableness and age which was consistent with the result of the present study, but other studies found a positive correlation between Agreeableness and age \[[@B35],[@B39],[@B43],[@B45]\]. Majority of previous studies revealed that increased age could lead to a decline in the levels of extraversion in individuals \[[@B39],[@B43],[@B60]\] also the results of Smits's study also revealed a small linear increasing trend between these two variables \[[@B64]\]; however, our study did not show significant difference between two age groups in terms of Extraversion scores. It should be noted that there are two views regarding to explain the relationship between age and personality traits; "the inherent view" and "the field-oriented" view which are focused on genetic factors and environmental factors, respectively. These two theories currently have been combined in a unified framework (person-environment interaction model) but there is still controversy over the issue that which factor is stronger (genetics or environment) \[[@B66]\].

5.. CONCLUSION {#s5}
==============

The present study compared to other investigations is the first one that using ROC curve analysis the prognostic values of various personality dimensions was evaluated for being affected with common psychological problems. The present study showed that the higher scores of neuroticism were positive predictor for suffering from three common metal disorders while other four personality traits were significant predictors of being unaffected with metal problems. These results were observed in total sample as well as separately in men and women. Although, we have observed significant predictive role of each personality traits for three studied psychological problems in univariate analysis, their associations in multivariable analysis were not statistically significant. When all five domains of personality were entered into statistical model, they attenuated their impacts on metal problems, resulting non-significant associations.
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